Involvement of glycation and oxidative stress in diabetic macroangiopathy.
Under diabetic conditions, the Maillard reaction facilitates the production of reactive oxygen species, and the activity of antioxidant enzymes such as Cu,Zn-superoxide dismutase is decreased, resulting in a remarkable increase of oxidative stress. The oxidative stress attacks DNA, lipids, and proteins and is also thought to be involved in the pathogenesis of diabetic complications, including the progression of macroangiopathy. Proliferation of smooth muscle cells (SMCs) is known to be associated with progression of macroangiopathy and is modulated by several growth factors. At least three mitogens for SMCs, platelet-derived growth factor (PDGF), fibroblast growth factor, and heparin-binding epidermal growth factor-like growth factor (HB-EGF), are known to be produced by SMCs themselves and are considered to be the most potent growth factors in the progression of macroangiopathy as seen in diabetes. HB-EGF, but not PDGF, is regulated at the transcriptional level by 3-deoxyglucosone (3-DG), a major and highly reactive intermediate in the glycation reaction. The induction seems to be triggered by the increase of reactive oxygen species produced by 3-DG. Taken together, glycation reactions under diabetic conditions may be highly associated with the pathogenesis of diabetic macroangiography by enhancing the gene expression of HB-EGF.